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ally was must necessarily be a matter of the vaguest 
conjecture; for, first, we have no data as to the yield 
of 'each source; second, we know nothing of the ruling 
fall in any of the aqueducts, so cannot estimate their 
discharging capa city ; third, we have no information 
as to the quantity legitimately disposed of en route; 
fourth, we cannot tell how much was surreptitiously 
abstracted by unauthorized or "winked at" tappings of 
the conduits; and fifth, we do not know the amount of 
leakage through structural defects. 

Of the seventh aqueduct bringing water to Rome, 
known as the Alsietina, our friend Frontinus has noth
ing but adverse criticism, and he wonders how so 
exceedingly cautious a ruler as Augustus could have 
taken the trouble to supply a water which was so un
wholesome that it could not be used at all for domestic 
purposes. The only excuses he can make for the pro
jector were, first, that he had undertaken to establish 
a "Naumachia" (a sort of glorified Earl's Court marine 
circus), and wanted to avoid wasting good water to 
iill it; and, second, that this water, coming in as it 
did on the opposite side of the Tiber to that where 
all the other aqueducts delivered, could be used at 
times when no water could be got from that side, 
owing to repairs of the bridges. 

The sour ce of this supply was the Alsietinian Lake, 
near a cross-road, 6.16 miles from the Claudian Way at 
the fourteenth milestone. The aqueduct was 21 miles 
in length, of which 19.71 miles were underground, and 
0.34 mile on arches. The water was delivered in the 
city at only 55 feet above sea-level, so that there was 
a fall of 625 feet in the aqueduct, for the altitude of 
Lall:e Alsientina is 680 feet. 

Augustus, however, did a small but useful work by 
the building of a conduit about three-quarters of a mile 
in length, bringing in water to supplement the Marcian 
springs in times of drought, and to this conduit he 
gave the name Augusta. After this, and because the 
seven aqueducts were not sufficient to meet either the 
public needs or the demands of private luxury, Tiberius 
began, in the second year of his reign, A. D. 36, the 
construction of two aqueducts, one taking water from 
the Cerulian and Curtian springs, and the other from 
the River Anio. These works were completed in the 
most splendid manner by Claudius fourteen years 
later; that is, in A. D. 50, the former being named 
after hirnself, Claudia, and the latter Anio Novus. 

The Claudian springs rise about 500 yards to the 
left of the Sublascensian Way, near the thirty-eighth 
milestone, and in addition to the two above mentioned, 
the water from a very pure sp .. 'ing called Albudinum 
was taken into the Claudian conduit. This aqueduct 
had a cross-section 6.6 feet high and 3.3 feet wide, and 
its length was 43.9 miles, of which 34. 3 miles were 
underground, 0.58 mile above ground on masonry base, 
and 9.06 miles upon arches. The water was delivered 
at the Porta Maggiore at 230 feet above sea-level, 

Claudia followed very nearly the course of Marcia, 
but some thirty-six years after completion it was 
shortened by driving a tunnel about three miles long 
under Mount AfHiano, not far from S. Gregorio. This 
tunnel was undertaken by a contractor named Pas
quedius Festus, and must have been a difficult work, 
when even black powder for blasting purposes was' 
unknown. 

Three hundred and fifty-nine years after the Anio 
Vetus was built-that is, in A. D. 86-the River Anio 
was again tapped at a point near the forty-second 
milestone on the Sublascensian Way in the Sim
bruinum. This intake is five miles above that of the 
old Anio, and consequently at a higher level, and the 
drainage area above it is about 87 square roiles. Here 
the river runs through rich cultivated lands, and 
has loose banks, so that the water was normally mud
dy and discolored (like the Medway about Tonbridge) , 
and worse, of course, after rain. To take out this sus
pended matter, a settling reservoir was constructed 
below the intake, but this was eVidently of insufficient 
capa city, and being unaided by any pro<'ess of filtra
tion, the water was delivered in a discolored condi
tion into the city in times of rain. 

The Herculaneum brook, which has its sour ce also 
near the Sublascensian Way at the thirty-eighth mile
stone, opposite ·the springs of Claudia, was tapped 
and taken into the Anio Novus. This was a clear 
stream, but its contribution was not of sufficient vol
urne materially to improve the quality or appearance 
of the Anio water. The cross-section of this aqueduct 
,ms 9 feet high by 3. 3 feet wide, its length was 55.6 
miles, of which 46.7 was below ground, and in its up
per reaches a length of 2.18 miles was on masonry 
foundations above ground or arches, and nearer the 
city 0.58 of a mile on masonry and 6.14 miles upon 
arches, some of these being the highest of all the aque
ducts, rising as they do to 109 feet above the ground. 

After Frontinus's time two other aqueducts were 
made, viz., the "Trajana," taking its water from 
springs near Lake Bracciano, northwest of Rome, and 
the Alexandrina (also called Hadriana), built by 
Severus Alexander A. D. 226, and utilizing springs 
near the Via Ptenestina. All these old aqueduct waters 
were very hard. There do not appear to have been 
at the city termini of the aqueducts any large service 
reservoirs containing from one day to six days' supply 
of the quantity dischargeable by each aqueduct, as 
would be the ca se nowadays, but merely small tanks 
(piscinm) , and from which pipes of lead or earthen

ware fortified with concrete were taken off to provide 
water to separate private consumers, baths, fountains, 
etc. All the aqueducts bringing in water from the 
east appear to have crossed the northeast side of the 
city toward the Diocletian baths; that is, to the neigh
borhood of the present Central Railway Station. 

We have been accustomed to hear of the enormous 
volumes of water brought' into Rome by the aqueducts 
which existed about the beginning of our era, and de
scribed by Frontinus, and I have always thought there 
must be some exaggeration about the figures. In 
those days it is clear the full volume of water was 
not gaged either at the intake or the delivery ends of 
the aqueducts, and no one seems to have understood 
the methods of calculatLlg the quantity from the slope 
and sectional area. 

Frontinus's estimations were based on the discharge 
of a number of ajutages or apertures of various sizes, 
und he did not appreciate the differen�0 between the 

discharge of, say, 100 separate i-inch apertures and 
that of one aperture whose sectional area was the sum 
of the aggregated 100. His standard ajutage or unit 
of measurement for water in motion was a "quinaria," 
or circular aperture 0.632 of an English square inch. 

Mr. Herschel claims to have discovered that Prony 
was at the bottom of the erroneous estimations of the 
total quantity delivered, as in the "Memoires de 
l'Academie Royale, A. D. 1817," Prony says: "It we 
asume that the head acting on the quinaria wa" equal 
to fts length -this being the custom in Rom in 1810 
with respect to the 'oncia Romana'-and it we assurne 
a discharge freely into the air, the value of the quinaria 
will be so many gallons per 24 hours." 

Every writer since then, except Blumenstihl and 
Belgrand, has ignored the two its of Prony: then, using 
his conjecture as a fact, and otherwise exaggerating 
quantities, has stated the consumption to have been 
about 3 12,000,000 gallons in 24 hours. But these figures 
are absurd, for they would necessitate velocities in 
the aqueducts which could not possibly exist, and 
after a painstaking study of all the conditions of the 
sourees, conduits, and distributing applianees, Herschel 
finally comes to the conclusion that instead of the 
312,000,000 gallons, a more likely quantity to be car
ried daily by the ni ne aqueducts of which Frontinus 
had charge was about 70,000,000 gallons, 25,000,000 
gallons being lost or utilized en route, and 45,000,000 
gallons delivered into the city. But we know, both 
from Frontinus and Pliny, that the nine aqueducts 
were seldom all in working order, two or three gen
erally being out of use for repair. For this fact it 
will be right to make a still further deduction, prob
ably to 3 2,000,000 gallons, or, on the assumed popula- . 
tion of that date of 1,000,000, 32 gallons per head per 
day. 

This may not seem a very large quantity, consider
ing the great volumes undoubtedly used for baths 
and fountains, but, on the other hand, we must re
member that for purely domestic purposes the greater 
part of the people used only such water as was car
ried to their hornes in jars 'Upon the heads of iilaves and 
other women, and that many local sources were also 
available. 

THE CYROPLANE. 

TRIPons designed for photographie and topographie 
apparatus gene rally carry a small circular platform 

THE CYROPLANE. 

1. General View. 2. Deta.ils of Construction. 

or table provided with a screw that enga..;es with a 
nut operatively connected with the apparatus. Such 
an arrangement is adequate when the latter is to 
remain horizontal, but permits of inclining it only 
through the extension of one of the legs. The use of 
a ball and socket joint would prove effective if the 
ball, when in the proper position, could be firmly fixed 
therein. But this is not always possible, on account 
of the method of tightening adopted, which is de
fective; and if the apparatus to be supported is rather 
heavy and its inclination upon the horizontal some
what pronounced, it may abruptly take a greater 
inclination than it ought to. Besides, when the posi
tion, with respect to the line of the horizon, has been 
obtained it is necessary, in order to cause the ap
paratus to describe a circumference in the plane 
chosen, to loosen the ba'lI, and the consequence is that 
the primitive position cannot be found again except 
by lengthy tentatives. 

In the "Cyroplane," which he has had constructed 
by M. Balbrek, M. S immonet offers an arrangement 
that seems to us to solve the problem perfectly. This 
device is screwed directly to the top of the tripod, and 
to this effect the circular plate that forms the base 
of it is provided with a nut, with which engages the 
screw of the ordinary leg. Upon this plate are 
mounted three columns that support a stationary 
ring, t, of a diameter slightly smälIer than that of a 
sphere, c. which rests upon it. Another ring, e, of 
tue same diameter as the first, is placed upon the 
sphere and connected by rods with a 'lower platform 
upon which acts a nut, k, having a milled edge. Upon 
revolving this nut the ring, e, is lowered, and the 
sphere is tightly locked. The sphere is provided with 
a conical aperture, into which enters a key, a, of the 
same form. It is this key that carries the plate, b, 
provided with the screw designed to secure the photo
graphie or topographie apparatus to the tripod. At 
the lower part it is provided with a thumb-nut, d. 
If the inclination is to be slight, the latter is useless. 
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It may be seen that through such arrangements it is 
possible, if need be, to obtain an inclination of any 
apparatus fixed at b by actinp' upon the nut, k. The 
apparatus may be afterward .,_aced in any direction 
in the same plane without any attention having to be 
paid to the baH, which is rendered entirely immovable. 
This arrangement is very convenient for taking plans 
with the plane-table, and will ren der especial service 
to photographers, since, notwithstanding its small 
bulk, the Cyroplane is cap;tble of easily supporting a 
7 by 9-inch apparatus. It will be found very useful 
in the taking of panoramic views. M. ValIot, who 
presented the apparatus to the French Society of 
Photography, dwe'lt particularly upon this point, and 
no one is in a better position than he to discuss it, 
since it was he who made the panoramic view of a 
part of Mont Blanc that figures at the exposition of 
the Alpine Club. He had to take this view from an 
elevated point in inclining his apparatus at a con sid-

,erable angle. The series of small negatives that he 
took is shown in the same hall with the panorama, 
and it may be seen that the junctions are very exact. 
The painting is merely an enlarged reproduction. 
M. ValIot, in bis operations, employed processes that 
are peculiar to hirn; but, in work of this kind, a special 
support easy to handle in all planes will always be a 
guarantee of good and rapid execution.-La Nature. 

CONTEMPORARY ELECTRICAL SCIENCE.* 

EFFICIENCY OF ACETYLENE FLAME.-Experiments car
ried out at Cornell University by E. L. Nichols show 
that the total efficiency of the acetylene flame is supe
rior to that of any other except the magnesium flame. 
The total efficiency is compounded of the luminous and 
the thermo-chemical efficiency. The luminous efficiency 
is the percentage of the total radiation which consists 
of visible light. That percentage is 1.5. in the paraffin 
candle, 2.6 in the oil lamp, 1. 2 to 2.4 in the gas jet, 5 
to 6 in the glow lamp, 2 to 7 in the incandescent gas 
lamp, 12.5 in the magnesium band, and 32 in the vac
uum tube. The are light has a luminous efficiency of 
10.4 and the acetylene lamp of 10.5 .  The thermo· chem
ieal efficiency of the acetylene lamp (i. e., the ratio of 
radiation calories to total calories due to chemical 
combination) is 0.225. Hence the total efficiency is 
0.225 x 0.105 = 0.0236. Another experiment carried out 
with a larger flame ("normal" size) gave 0.0190. This 
is at least double the total efficiency of the are light, 
though, of course, this total efficiency has nothing to 
do with "financial" efficiency or cheapness. Otherwise 
the magnesium light, with its wonderful efficiency of 
0.1025, would be the cheapest sour ce of light.-E. L. 
NICHOLS, Phys. Zeitsehr., January 12, 1901. 

POLARIZATION nY ALTERNATING CUHRENTS. -If a volt
meter is introduced into an alternate-current circuit, 
the quantity of electricity passing the voltmeter dur
ing a semi-period may produce three different effects
it may produce small polarizations; it may produce 
polarizations approaching the maximum; or it may 
saturate the electrodes and produce electrolysis. In 
the first case, the polarization shows a sinusoidal 
course, in the second it is approximately sinusoidal, 
with curves flattened at the apex, and in the third ca se 
the curve consists of straight lines representing the 
maxima joined by portions of sinusoidal curves. F. 
Oliveri has proved thr� behavior experimentally by 
means of Joubert's method of momentary contact, in 
which the terminals of the voltmeter are brought in
stantaneously into connection with a quadrant elec
trometer at definite phases of the current. The occur
rence of electrolysis depends not only upon the differ
ence of potential, but also upon the period, since the 
passage of a definite quantity of electricity is required 
in each semi-period to annul the polarization of the 
previous semi-periods. The current intensity is 90 
deg. ahead of the electric polarization. The author de
scribes a new method of measuring this phase-differ
ence. With small polarizations, a voltmeter behaves 
like a capacity.-F. OLIVERI, Phys. Zeitsehr., January 
12, 1901. 

STRATIFIED DISCHAHGE.-E. Riecke is of opinion that 
the explanation of the stratified' discharge must not be 
sought in the analogy of any wave motion like Kundt's 
dust figures, but rather in the analogy of a fluid jet 
which periodically expands and contracts as its dis
tance from the orifice increases. Cathode rays, proceed
ing as they do by projection from the cathode, may 
behave substantially like a jet, as they leave the ca
thode with a definite initial 7elocity. He attempts a 
mathematical investigation based upon the supposition 
that the electrons move in the direction of the lines of 
force of a uniform electric field in a jet in which all 
the electrons throughout a cross sectioil have the same 
velo city, and he supposes also that the electro-dynam
ieal forces between the electrons are governed by the 
law of Clausius, and that the space through which the 
jet moves is filled with a neutral substance exerting a 
viscous retardation upon the jet. The curve of veloe
ities then becomes a periodic one, and consists of an 
exponential curve and a sine curve of increasing ampli
tude superimposed. When there is no viscosity, the 
periodicity disappears. The same thing happens if the 
initial velocity is very smalL This would cover the 
cases of high vacua and of feeble discharges. No al
lowance is made for the formation and decomposition 
of neutral molecules, as in Thomson's theory. G. T. 
Walker has, however, arrived at similar conclusions 
from the kinetic theory of gases.--E. RIECKE, Phys. 
Zeitsehr., January 12, 1901. 

. 

DAILY VARIATION OF ATMOSPHERIC ELECTRICITY.-Like 
all periodic phenomena, the diurnal variation of poten
tial at any point in the atmosphere may be represented 
by the superposition of sinusoidal curves having a day, 
half a day, one-third of a day, and so on, for their 
periods. But such a Fourier series does not necessar
ily correspond to natural periods, but rather tends to 
disguise them. It is, therefore, more fruitful to arrive 
in some way at the probable periods and then to deter
mine their relative amplitudes. As a matter of fact, it 
fs necessary to proceed to the fifth term at least of a 
Fourier series be fore a fairly satisfactory representa
tion of the actual curve of atmospheric potential is ar
rived at. A. B. Chauveau, therefore, confines his at-

• Compiled by E. E. Fournier d'Albe in The Elecrrici.n. 
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tention to the diurnal period, and superimposes upon 
that a "disturbing wave," which is the resultant of a11 
the sm aller terms. Each of these curves has equal 
areas above and below the medium line. The area of 
the disturbing curve is about 0.35 of the main curve at 
the Paris Central Bureau, and 0.20 on the Eiffel tower 
in summer, and 0.10 in winter. The irregular disturb
ances are probably confined to points below the 100-foot 
level.-A. B. CHAUVEAU, Comptes Rendus, December 31, 
1900. 

ELECTRIC LIGHTING FOR RAILWAY CARS IN 
GERMANY. 

THE re cent deplorable railway accident at Offen bach
on·Main has led to a sharp and thorough inquiry into 
the danger which may attach to the illumination of 
railway passenger cars by means oi gas and the great
er comparative safety of electric lighting. The acci
dent referred to was a collision. between the rear car 
or a vestibule express train backing to repass a block 
signal which had been overrun in a thick fog and the 
engine of a local passenger train which was follow
ing the express. The engine crushed its way through 
nearly half the length of the car, killing many of the 
passengers in the five rear compartments, of which the 
car comprised ten, all opening into an aisle or pas' 
sageway along the side of the carriage. 

In this crush, the chimney of the engine was cut 
away and the front of the boiler so broken in that 
the smoke and flame from the flues poured out into the 
wrecked car. 

The passengers in the front sections of the car es
caped by the door and windows; but before aid could 
reach the survivors in the rear ones there was a loud 
and powerful explosion, which tore the wreck to splin
ters, set the interior on fire, and sealed the fate of 
those who still remained alive. This was the original 
and generally accepted ac count of the affair, although 
the railway officials have claimed, and the official report 
tacitly admits, that the explosion occurred later and 
when the whole interior of the wrecked car had been 
set on fire by the engine and was all ablaze, thp point 
of contention being that the explosion did not of it
self increase the loss of life. 

However this may have been, the explosion did oc
cur, and its nature and origin are thus explained: The 
car was lighted by what is known as the Pintsch sys
tem, and the supply of gas was carried in two cylin
ders of galvanized·iron plate about 12 feet in length 
which hung lengthwise beneath the floor at the middle 
of the car. In the collision, both these cylinders were 
torn loose from their fastenings and thrown into 
trans verse positions across the track, still beneath 
the car. Neither cylinder exploded, but the gas from 
their torn connections rushed out, and filled the car 
above, forming in a few moments a mixture of gas 
and air which, being ignited by fire from the engine, 
exploded, with the result above described. 

The question of the moment is whether the Pintsch 
system of gas lighting for passenger cars, which has 
been during re cent years practically universal on the 
State railways of Prussia, should not be replaced by 
electrical apparatus, and this theme the technical 
press is now discussing with great energy and earnest
ness. Under this system, rich coal gas, rendered still 
more luminous by a 25 per cent admixture of acetylene 
gas, is compressed into cylindrical reservoirs and 
burned in specially devised lamps by burners which 
automatically adapt the flame to the varying pressure 
in the cylinders. In itself this enriched gas is not ex
plosive, but it naturally forms an explosive mixture 
when combined with a certain percentage of atmos
pheric air. The system has been recognized as a great 
improvement over the stearin candles, colza oil, kero
sene, and other lamps which had been previously used, 
and was regarded as satisfactory until electric lighting 
came into general use in streets and buildings. About 
ten years aga experiments were begun on the express 
trains, Frankfurt-Bebra and Stuttgart-Halle, with an 
electric system in which a small dynamo, placed in 
the baggage car and geared to an axle of the running 
gear, generated electric current at a voltage sufficiently 
above the point of utility to give a surplus which 
charged a small storage battery, that supplied the 
lamps when the train was not in motion. This worked 
so satisfactorily that in 1893 electric lights were adopt
ed for the postal cars, of which there are about three 
thousand in use in this country. 

A postal car requires for ordinary service the il
lumination afforded by about fourteen full gaslights, 
which latter not only consumed rapidly the oxygen 
in the car, but in summer heated it to such a degree 
that what with heat, vitiated air, and varying light 
supply the comfort, health and eyesight of the employes 
were seriously compromised. For this reason, the elec
tric light has become all but universal in the postal 
cars of Germany, each of which either carries its sm all 
dynamo and accumulator, and thus operates indepen
dently, or is provided with storage batteries that are 
charged from an outside sour ce before the car begins 
its journey. The storage battery used for this purpose 
is of a type known as the Böse accumulator, four of 
wh ich, each containing eight cells, carry sufficient en
ergy to supply nine to eleven 12-candle incandescent 
lights during two nights. 

Although this system, as weIl as the self-generating 
apparatus used in the two express trains above cited, 
has worked satisfactorily, it is recognized that the gen
eral substitution of electricity for gas in railway light
ing throughout Prussia would involve not only large 
expenditures, but several important technical difficul
ties. To discard wholly the Pintsch system would 
mean throwing away an immense store of costly ap
paratus and the purehase of an entire new outfit, in 
which no part of the old material could be used. Dur
ing the period of transition, when part of the cars in 
a train would be equipped with gas and part with elec
tricity, difficulties would occur which would be espec
ially serious in Germany, where so many trains do 
not make their entire run intaet, but are cut into 
seetions for branch lines at one point and reassembled 
or added to at another. In the management of postal 
cars, which are loaded at the point of departure and 
make a uniform through run without change, the load
ing and unloading of charged and exhausted storage 
batteries involves no difficulty, but this is not the case 
with passen ger cars. 

Experiments are now being made on a train between 
Berlin and Cologne with the Stone system of electric 
lighting, in which each car carries a small dynamo 
geared to a wheel axle and an accumulator both hung 
beneath the floor of the car. This system has proved 
successful in England ; but it is claimed here that th' 
varying speed and stoppages of the train cause varia 
tion and unsteadiness in the light, which the accumu
lator does not successfully correct. Finally, the in
stances where gas has proved a sour ce of actual danger 
in accidents have been so rare and its use has been on 
the whole so satisfactory that, in view of the cost and 
technical difficulties which a general substitution of 
electrical lighting would involve, expert opinion is 
still divided a s  t o  the wisdom or necessity of such a 
change.-FRANK H. MASON, Consul-General at Berlin. 

TWO DRILLING MACHINES AT THE PARIS 
EXPOSITION. 

Two drilling machines made and exhibited by Emile 
Chouanard, Aux Forges de Vulcain, Paris, are illus
trated herewith. In spite of the assertion of the 
maker that the machines are of a construction irre
proachable et robuste, we imagine that British tool 
makers will take exception to the form of the column 

inches in diameter. The whole column revolves with 
the arm, and is mounted on friction rollers. Special 
means are provided for clamping the arm at any 
height. The' machine can be operated entirely by the 
levers on the carriage. Friction gear is employed, and 
the spin dIe has a rapid reverse. The drill spin dIe is 
graduated, and there is an automatie knock-out. The 
speed is altered rapidly by the simple movement of a 
lever. All nuts in frequent use are provided with 
fixed levers, obviating the use of spanners-a point 
which some British makers would do weIl to observe. 
It will be seen that there are excellent points about 
both machines, although the general designs do not 
seem to us all that could be desired.-Engineer. 

------ ---

GOLD PAINT. 

By W. A. DAwsoN. 

THE formulas of the various gold paints on the mar
ket are carefully guarded trade secrets. Essentially 
they consist of a bronze powder mixed with a varnish. 
1'he best bronze powder for' the purpose is what is 
known in the trade as "French flake," a deep gold 
bronze. This bronze, as seen under the microscope, 
consists of tiny flakes or spangles of the bronze metal. 
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RADIAL DRILLING MACHINE AT THE PARIS EXPOSITION. 

in both cases. In neither design does it appear suf
ficiently rigid for the size of the machine, although 
the second type at any rate follows closely an American 
pattern. In the first, for example, the diameter of the 
base appears very small for a machine which takes 
drills up to 2.4 inches diameter, and in the second, 
taking drills up 3.2 inches, the whole column is far 
less substantial than the widely-used box section 
standard. It is difficult to see the object of the peculiar 
design shown in the first. The upper part of the 
column rotates round the inner cylindrical part. We 
have no figures as to how far the cylinder projects 
into the upper part, but from the fact that the hori
zontal spindIe passes through the column it is fair 
to assurne th,at it extends little more than half-way up. 
Why the end of the radial arm was not made to em
brace a plain cylindrical column we are unable to say. 
The machine, it will be seen, is not inconveniently ar
ranged, and the method of inclosing the gear is neat 
if unusual. Means are provided for readily locking 
the radial arm both for height and position, and for 
raising and fixing the table. Eight different cutting 
speeds can be given to the spindIe, and a reversing 
gear is provided for tapping. The second illustra
tion shows a larger machine, drilling holes up 314 

© 1901 SCIENTIFIC AMERICAN, INC. 

As each minute flake forms a facet for the reflection or 
color, the paint made with it is much more brilliant 
than that prepared from finely powdered bronze. 

For making gold paint like the so-called "washable 
gold enamel" that is sold by the manufacturers at the 
present time, it is necessary to mix a celluloid varnish 
with the French flake bronze powder. This varnish is 
made by dissolving transparent celluloid in amyl ace
tate in the proportion of about five per cent of cellu
loid. 

Transparent celluloid, finely shredded .1 ounce. 
Acetone, sufficient quantity. 
Amyl acetate .............. to make 20 ounces. 

Digest the celluloid in the acetone until dissolved and 
add the amyl acetate. From one to four ounces of flake 
bronze is to be mixed with this quantity of varnish. 
For silver paint or "aluminium enamel," flake alumin
ium bronze powder should be used in place of the gold. 
The celluloid varnish incloses the bronze particles in 
an impervious coating, air-tight and watertight. Ag 
it contains nothing that will act upon the bronze, the 
latter retains its luster for a long period, until the 
varnished surface becomes worn or abraded and the 
bronze thus exposed to atmospheric action. 
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